Sesquioxides have been identified as having great potential for use as host materials for lasers due to their exceptional thermomechanical and optical properties as well as crystallographic properties well suited to the incorporation of rare-earth dopants [1]. However, fabrication of sesquioxide hosts is challenging due to their high melting points (>2400°C), making it difficult to grow high-quality crystals from a melt. Pulsed laser deposition (PLD) is a well-established method for growing thin-films of a variety of materials, including doped sesquioxides, without the need for attaining such temperatures. It is also possible to exploit the non-equilibrium process to grow crystals not readily achieved via standard techniques, such as ternary or quaternary mixtures. In this paper we report the growth and characterization of Yb-doped mixed lutetia and scandia films, which are of interest for ultrashort-pulse (USP) generation in thin-disk or waveguide lasers/amplifiers [2].
Figure 1 (a) shows the <222> mixed-sesquioxide XRD peaks for films with x = 0.45 and 0.65, along with the theoretical peak locations for lutetia and scandia. Such narrow peaks demonstrate that the lattice constant of the sesquioxide films is defined by the compositional ratio of scandia and lutetia with a highly-ordered spacing between crystal planes. The refractive index of the film (x = 0.55), measured at 633 nm via an m-line prismcoupling system, was 1.95, consistent with the theoretical value. Figure 1 (b) shows the fluorescence spectrum for a 1μm-thick Yb0.1(Lu0.4Sc0.55)2O3 film, in which the broadband emission is composed of the two main peaks associated with Yb-doped lutetia and scandia. Fluorescence spectra from this film were observed to be dependent upon excitation wavelength, which is believed to be due to some ions occupying a lutetia-like environment while others experience a crystal field akin to a scandia-like environment. The fluorescence lifetime was measured to be 719 +/-5 μs (standard deviation), slightly below 850 μs as reported in [1] . Further studies of these mixed sesquioxide thin films will be reported, including advances in the development of waveguide devices suitable for diode-laser-pumped lasers and amplifiers. 
